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Section headings in the COVID Science Update align with tkEDC Science Agenda for CGAD

Detection, Burden, and Impact

PEERREVIEWED

SARSC0VY2 seroprevalence im strictly-OrthodoxJewish community in the UK: A retrospective cohort
study. Gaskelkt al. Lancet Regional Health Europe (M&y 2021).

Key findings
1 SARSoV2 sroprevalencén an Orthodox Jewish community the UKwas 64.3% (95%161.6%67.0%)
>5times higher than the estimated national seroprevalence.

0 Seroprevalence wad7.6%in children <5years old rising to 73.8% in secondary school students,
andremaining high through all ages (Figure)

Methods: A crosssectionalserosurveyof 343 householdi the UKbetween lateOctober and early December
2020to determine theseroprevalenceof SARSCOV-2, stratified by age and seand factors associated with
transmissionLimitations Only38% of households approached were inclugealrticipants whaprovided serum
samples were older than those who did not.

Implications Interventions are needed toeduce thedisproportionateburden of SARS 02 in some religious and
ethnicminority populations especially thoseharacterized byigh densityandfrequent communal gatherings
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Patient care and clinical outcomes for patients with COMI®infection adnitted to African highcare
or intensive care units (ACCCOA)nulticentre, prospective, observational cohort studACCCOS
Investigators. LancgéMay 22, 202}

Key findings:
1 Access to intensive medical care was lower than needed to manage criticaBMIBL9 patients in 10
African countries
0 45% of patients referred for critical care were not admitted.
1 Mortality following admission to critical care facilititr COVIBL9 was 48.2% (95% CI 4%0%60.0%)
comparedwith 31.5% (95% CI 2B&35.59/4 globally.

o0 Delayin admission due to a shortage r&sources QR:2.14, 95% C1.42¢3.22) was associated
with mortality.

Methods 30-day followup of 3140adultshospitalized in 64ntensive or high-care unitsfor COVIEL9 inEgypt,
Ethiopia, Ghana, Kenya, Libya, Malawi, Mozambique, Niger, Nigeria, and Soutlfrénibéay to December 2020
57 hospitals provided additionalformation on hospitalcharacteristicandintervention availabilityLimitations
Data unavailable for lowetier hospitals and referred patients who were not admitted.

Implications Patient outcomes will likely continue to be compromised until critcale resource scarcity is
addressed.
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Excess deathassociated with covidl9 pandemic in 2020Ageand sex disaggregated time series
analysis in 29 high income countrieklslamet al. BMJ(May 19, 2021).

Key findings:
1 979,000(95% CI 954,000,001,000excess deathsazurred in 2020 in 29 higincomecountries
0 The United States had the highest absolute number of excess deaths (approximat@®58
1 Most countries reportedl or more major waves of excess deathat occurred at different time frames
over the pandent (Figure).

Methods: Time seriestudy of mortalityin 29 high incomgOrganization for Economic Cooperation and
Development membecountries.Excess deathseve calculated as the difference between the number of deaths
from all causes that occurred dugi2020and the expected number afeaths based on historical data from the
Human Mortality Databas2016-202Q Limitations:Bhnic and socioeconomidifferences in mortalitycould not be
studied; possible effects of policy measures implemented in 202@ awatl evaluated.

Implications Data describing excess deaths could inform healthcare policy decisions; increasing the capacity to
collect those data might be of particular valuentaddle- and lowerincome countries where such data are sparse
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Neutralizing antibody levels are highly predictive of immune protection from symptomatic SRS
2 infection. Khouryet al. Nature Medicine (May 17, 2021).

Key findings
1 Neutralizing atibody levelscorrelated withclinicalefficacyof 7 different vaccines.
1 Longterm protective efficacys predicted to decline more rapidfpr vaccines with initial efficacy <90%
compared with vaccines with an initial efficae90% (Figure).
1 Vaccines withr90%efficacy against wildype SARE0V?2 are predicted to have good efficacy against
variants with 16fold lowerneutralization

Methods: Data from trials of 7 vaccines androm 1 convalescent cohonvere usedo modd correlationof

neutralizing antibody levetith protectionfrom SAR€E0\2 infection Modeledvaccine efficacpver timeand
againstvariants withreported lowerneutralizatian. Limitations Model assumes that waning of neutralization titer
overtime is the same fodifferent vaccines and that the decay in titer is the same regardless of the initial starting
titer.

Implications Modelsshowneutralizationtiters are highly predictiveof immune protectionfrom vaccination
Immuneprotection fromvaccinationmight waneasneutralization levels decline, and booster immunizatiight
be required within a yeamarticularly for vaccines with low initial efficacy

Figure
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days () after final vaccine dosé?ermission request in progress.

Transmission

PEERREVIEWED

COVIB19 outbreaks following full reopaing of primary and secondary schools in England: Gross
sectional national surveillance, November 202R8ianoet al. The Lancet Regional HeaEurope(May
18, 2021).

Key findings:
1 969 primary and secondary schools repor@@VIBL9 outbreaksn the firsthalf of the autumn 2020
term, representing 2% of primagchools and 0% of secondargchoos.
1 There were 2,314 casestime 179scdools with outbreakksthat providedinformation on cases
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o Teachers werenore likely to be index cases in primaghool outbreak$48/100, 48%jhan in
secondary schoautbreaks(25/79, 32%jp = 0.027)

0 Attack ratesn secondary school students (1.20%; 95P4..136-1.28%) weréigher than in
primary schoobtudents (0.84%; 95@l 0.75%60.94%)

0 Attack rates in staff members (5.07%; 98%64.756-5.41%) were almost five times higher than in
students (1.09%095%CI 1.0841.15%)at both primary and secondary schools.

Methods: Crosssectional investigation of COVID outbreaks occurring iprimary and secondary schools in
Englandamong18,943 primary schools, 5,409 secondary schools, and E@8cial schookhat reopened. Schools
thatNBS LJ2 NIi SR |y 2 dzii -confBnedl caseswithirt 14 dagsNtb FuBliblBealth England between
August 31 and October 18, 202@re contacted in November 2020 to complete an online questionnaire
Limitations 47% of contacted schools did not participate in the online questionnaire.

Implications Higher attack rates among teaching staff during an outbreak underscores the importance of
maintaining loncommunity in&ction rates for reducing the risk of virus introduction into educational settings

Natural History of SARE0\,2 Infection

PEERREVIEWED

Factorsassociated withreadmission in the U$ollowing hospitalization with COVIBL9. Vernaet al.
Clinical Infectious Diseases (May 20, 2021).

Keyfindings.

1 3.6% of patientsvere readmitted within 30 days of first hospitalization with COMID.
0 In-hospital mortality on readmission was 12.3% and associatedneididl formaximumoxygen
support, sepsisacute kidney injury, andge
1 Risk of readmissim was significantly associated with
o Older age.
o Comorbidities such adiabetes,chronic kidney disease and cardiovascular disease.
o0 Being from the Northeast or hagrMedicare or Medicaid insurance.

Methods: Retrospective cohort study aeadmission within 30 days androspital mortality among 29,659 US
based patientsk My &SI N&E 2f R F2ff 26 Ay 319 Behwedn frebiaydladd dirne D,2020. G A 2y 6 A
Limitations. Regional differencesnightreflect higher hospitalizationates in the Northeast early in the pandemic

Implications Toreduce readmissionamongCOVIEL9 patients targeted strategies are needed for older adults
and those with higkrisk undetying medical conditions.

Prevention, Mitigation and Intervention Strategies

PEERREVIEWED

Incident SARE0V¢2 infection among mRNAaccinated and unvaccinated nursing home residents.
White et al. NEJM (May 19, 2021).

Key findings
1 Incidence of SARSo\,2 infection decreasedraong all residents within 42 days fafst vaccination clinic
(Figure)

0 Among residents receivingvaccine dose, SAR®\2 incidence felfrom 4.5%upto 14 days
after vaccination to 1.4% atl4dayspostvaaination.
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0 Among residents receiving both vaccine doses, incidence fell fromup®86l4 daysafter the
seconddoseto 0.3%at >14 days post vaccination.

o0 Among unvaccinated residentscidence fell fron#.3%up to 14 days after the vaccation clinic
to 0.3%at >42 daysafter the vaccination clinic.

Methods: Hectronic health record dataere used to determin¢he incidence of SARSo\L2 infectionthrough
March31, 2021among vaccinated and unvaccinated residents of 280 nursing hom@dsstates As of Februay

15, 021, 18,242residents received at least one dose of MRNA vaamtkl 3,048 received the second do$:990
residents were unvaccinated. Residents were tdstgery 3 to 7 days if there were confirmed cases in the facility
or if they had any new syptoms or potential exposurd.imitations:Local area infection ratamight affect

observed incidenceno report of the vaccination status of the nursing home staff.

Implications SARSC0V2 vaccinatiommight provide protection against infectiofor vaacinatedresidentsthat
extendsto unvaccinatechursing home residentas well

Figures:
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Unvaccinated residents: Incident cases after first vaccine clinic held
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Note: Adaptedfrom Whiteet al. Incident SARE0V2 cases by daysincdirst vaccine cliniéor nursing home residents who
were vaccinated with 2 dos¢8) and unvaccinated resident8)(showing the number or asymptomatic
incident cases-rom the New England Journal of Mediciite et al., Incident SARS0V/2 infection among mMRNA
vaccinated and unvaccinated nursing home residéeviesy 19, 2021, online ahead of print. Copyright © 2021 Massachusetts
Medical Society. Reprinted with permission from Massachudéésical Society.

The effectiveness of thevo-doseBNT162b2 vaccinénalysisof realworld data. Chodicket al.
Clinical Infectious Diseas@day 17, 202}

Key findings:
1 Pfizer/BioNTecBNT162bXaccine was 90% (95@479%95%) effective in preventing SARB\2
infection and 94%95% CI 88%%7%)effective in preventig symptomatic COVHD9 illness (Figure).
o Effectiveness was lower in people who were older, immunosuppressed, or had diabetes,
cardiovascular disease, azar or hypertension (Figure).

Methods: Rdrospective cohort stdy evaluatingPfizer/BoNTed BNT162b¥accine effectivenesagainst SARS
Co\2 infection hospitalization and deatamongl,178,597ndividualsaged 16 years and older vaccinated
betweenDecemberl9,2020and February 202021in Israel SARE0V2 incidence(RFPCR confirmedj-27 days
after second dosevas comparedo a reference period (¥ days after first doselimitations Although tests were
freely available, not all individuals received testing, potentially allowing some infections to be undetected.

Implications Finding affirm theeffectiveness of Pfizer/BioNTech BNT162b2 vaccine against infection and-COVID
19 disease but indicate less protection for individuals who are older, immunocompromised, and with certain
comorbidities.
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Figure:
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PREPRINTSIQT PEEREVIEWED

Durability of mMRNA1273induced antibodies against SAR®\2 variants.Peguet al. bioRxiv (May 16,
2021).

Key findings:
1 Most peoplefully vaccinated with ModernanRNA1273 maintainedheutralizing (Figure) and binding
antibodies againsd SARS0\2 variants forat least 6 months.
0 By 6 months postaccination)x y paf:persons still had eutralizingantibodies againstall
variants exceptfor B.1.351 for which only54%of persons stilhad neutralizing antibodies

Methods: Vaccineinducedantibody responset 5 SAR$0V-2 variants (B.1.1.7, B.1.351, P.1, B.1.429, and
B.1.526)were assessed over 7 months in 24 subjects who receMegtcinedoses Limitations Small sample size
correlates ofvaccineinduced protection are unknown.

Implications The Moderna mRNA273 \accine induces relatively lodiyed functional antibodies, able to
neutralize 5 circulating SARR®\2 variants; howevelit induces a less robusthorterlivedresponse td.1.351
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Note: Adapted from Pegat al. Neutralizngantibody titersfor 5 SARE0V2 variants B.1.1.7 B.1.351 P.1, B.1.429B.1.526
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subject to copyright.

Fatal breakthrough infection after aiBCMA CAR therapy highlights suboptimal immune response
to SARSC0V2 vaccination in myeloma patiets. Alemanet al. medRxiv (May 15, 21).

Key findings:
1 A multiple myeloma (MM) patiendeveloped fatal SARS0\,2 infection2 weeks after receiving the
second dose of the Pfizer/BioNTech BNT162b2 vaccine.
o Patientdid not developSARSCo\2-specificantibodies or Bor T cell responses pasaccination.
1 15.9% of fully vaccinated MM patients did not develop SARS?2 antibodies (Figure)
9 Patients receiving treatment targeting the BCMA protein on cancer cells had a higihéor failing to
develop antibodie (OR 32.0; 95% CI 48@0.1) following vaccinatiooompared with controls
0 The case patigigPatient Awith fatal breakthrough infection was vaccinat@&months after
anti-BCMA CAR therapy(Figure)
o An MM patient on a different therapgPatient BRalso dereloped low antibodyesponses
(Figurg.
o In contrast to Patient ARatient Cwho was vaccinated 18 months after BCMA GAtRerapy,
developed robusantibody responses (Figure).

Methods: Case report of SARSV2 infection and death following second doef the Pfizer/BioNTech vaccine in
anaa LI GASY(z Roel nauraiiokantigenBCiVBIgetedchimeric antigen receptofCARJT cell
therapy. Antibody responses were evaluated in an additional 139 MM patients >10 days after second mRNA
vaccine dose and compared to agmatched controlsLimitations Possibl@verrepresentation of patients on
BCMAtargeted treatments.

Implications: Giventhe relatively higtpercentage o¥/accinenon-respondersand potential for severe outcomes
from COVIEL9, there mightbe a need to monitor vaccine responisethisimmunosuppressed population.
Additionally timing of vaccinationin relation to MM treatmentmight need to be evaluated.
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Figure:

Note: Adapted from Alemast al. Antispike IgG titers amonigealthy controls(n =37)andmultiple myelomapatients with no
previous history of COVH29 (n = 118)>10 days after second dose of mMRNA vacéee patientA (with fatal breakthrough
infection), Ut R IGEIMVIVRNEIET), andpatient Cvaccinated18 months after anttBCMA CAH therapydenoted by
diamondk.

Detection, Burden, andimpact

1 Fernandezle-LasPefiaset al. Longterm postCOVID symptoms and associated rfaktors in previously
hosptalized patients: A multicenter studyJournal of InfectiorfMay 11, 2021). Of,142 patients diagnosed
with COVIBL9in Spairfrom March 10to May 31, 2020, 81.4%adx ypost(mean7 monthg COVIBL9
symptom Fatigue (60.8%hair loss (26.3%), shortnesshogath (23.5%), and memory loss (19.09¢)e the
most common symptoms

1 Contreraset al Industry sectors highly affected by worksite outbreaks of coronavirus disedsrs Angeles
County, California, USA, March dSeptember 30, 202(Emerging Infectious Diseas@day 12, 2021)Nearly
60% 01698 nonhealthcare worksite COVID outbreaks occurred in 3 sectors: manufacturing (26.4%), retail
trade (19.6%), and transportain and warehousing (10%) Outbreakswere larger and longer in facilities with
more onsite staff
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